In this paper we investigate the lower Lipschitz continuity of minimal points of an arbitrary set A depending upon a parameter u . Our results are formulated with the help of the modulus of minimality. The crucial requirement which allows us to derive sufficient conditions for lower Lipschitz continuity of minimal points is that the modulus of minimality is at least linear. The obtained results can be directly applied to stability analysis of vector optimization problems.
Introduction
Let (Y, · ) be a normed space and let K ⊂ Y be a closed convex pointed cone in Y. Let A ⊂ Y be a subset of Y. We say that y ∈ A is a minimal point of A with respect to K if (y − K) ∩ A = {y} (see [12] ). By M in(A|K) we denote the set of all minimal points of A with respect to K. We say that the domination property (DP ) holds for A if A ⊂ M in(A|K) + K (see [12, 15] ).
Let U = (U, · ) be a normed space and let Γ : U → Y be a set-valued mapping. Define a set-valued mapping M : U → Y as follows
M (u) = M in(Γ(u)|K) .
The set-valued mapping M is called the minimal point multifunction.
In the present paper we give sufficient conditions which ensure that M is lower Lipschitz continuous and/or locally Lipschitz at a given u 0 ∈ U.
Lipschitz behaviour of solutions to optimization problems is one of central topics of stability analysis in optimization. For scalar optimization it was investigated by many authors, see e.g. [2, 20, 16, 21, 11, 13, 14, 23, 18, 19, 24, 1] and many others. In vector optimization the results on Lipschitz continuity of solutions are not so numerous, and concern some classes of problems, for linear problems see e.g. [7, 8, 9] , for convex problems see e.g. [6, 10] .
We say that a multivalued mapping F : U → Y is locally Lipschitz at u 0 , [2] , if there exist a neighbourhood U 0 ⊂ domF of u 0 and a positive constant such that
We say that
Modulus of minimality
Let (Y, · ) be a normed space and let K be a closed convex and pointed cone in Y. By B(a, r) we denote the open ball of centre a and radius r, B(0, 1) = B.
It was shown in [4] , and [5] that for the lower continuity of minimal point multifunction M at u 0 ∈ U the crucial requirement is that strictly minimal points are dense in M in(Γ(u 0 )|K). Some conditions assuring this kind of density are given in [5] .
Let A ⊂ Y be a subset of Y.
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Clearly, each strictly minimal point is minimal. Other properties of strictly minimal points were investigated in [4, 5] . For minimality notions of similar type, see e.g. [17, 22] . To derive our continuity results we introduce the modulus of minimality of a set A.
Definition 22. (Modulus of minimality) The modulus of minimality of a set
where
Lower Lipschitz continuity
We start with sufficient conditions for lower Hausdorff continuity of minimal point multifunction M. By SM (u) we denote the set of strictly minimal points of the set Γ(u), cl(·) stands for the closure.
Theorem 31. Let Y be a normed space and let K ⊂ Y be a closed convex pointed cone. Assume that Γ : U → Y is a set-valued mapping defined on a normed space
and
Take any ε > 0, and y ∈ M (u 0 ). By (i) there exists y 1 ∈ SM (u 0 ) such that y 1 ∈ y + 1 4 ε · B, and
Hence,
I. Consider first the case where ν(ε, y 1 
for u ∈ U 2 , and by the lower Hausdorff semicontinuity of Γ, for u ∈ U 1 there exists y 2 ∈ Γ(u) such that
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Since (DP ) holds for Γ(u), for u ∈ U 1 ∩ U 2 there exists η 2 ∈ M (u) such that
and since ν(ε, y 1 ) ≤ 1 2 ε,
This means that for
which completes the proof in the case I.
II. Consider now the case where ν(ε, y 1 ) > 
and by the lower Hausdorff semicontinuity of Γ there exists y 2 ∈ Γ(u), u ∈ U 2 such that
In consequence,
and by (3), 
Since (DP ) holds for Γ(u), u ∈ U 1 , there exists
This means that for
which completes the proof. Now, by strengthening the assumption (i) of Theorem 31 we prove sufficient conditions for lower Lipschitz continuity of M at u 0 . 
Theorem 32. Let Y be a normed space and let K ⊂ Y be a closed convex pointed cone. Assume that Γ : U → Y is a set-valued mapping defined on a normed space
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By the upper Lipschitz continuity of Γ
and since y 1 ∈ Γ(u 0 ), by the lower Lipschitz continuity there exists y 2 ∈ Γ(u) such that
and, since
Since (DP ) holds for Γ(u) there exists η 2 ∈ M (u) such that
This means that for
which completes the proof. 
P roof. By (i), for any ε > 0, u ∈ U 2 , and any z ∈ SM (u),
and hence,
By local Lipschitz continuity of Γ
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By (8) (
Now, by (9)
Since (DP ) holds for Γ(u 2 ) there exists η 2 ∈ M (u 2 ) such that
which completes the proof.
Final remarks
Parametric vector optimization problem
consists of finding all x ∈ A(u) such that f (x) ∈ M in(f (A(u))|K), where f : X → Y is a mapping defined on a space X to be minimized and A : U → X is a feasible set multifunction. By taking Γ(u) = f (A(u)) Theorems 31, 32,
